Compromise of clathrin function and membrane association by clathrin light chain deletion.
While clathrin heavy chains from different species are highly conserved in amino acid sequence, clathrin light chains are much more divergent. Thus clathrin light chain may have different functions in different organisms. To investigate clathrin light chain function, we cloned the clathrin light chain, clcA, from Dictyostelium and examined clathrin function in clcA-mutants. Phenotypic deficiencies in development, cytokinesis, and osmoregulation showed that light chain was critical for clathrin function in Dictyostelium. In contrast with budding yeast, we found the light chain did not influence steady-state levels of clathrin, triskelion formation, or contribute to clathrin over-assembly on intracellular membranes. Imaging GFP-CHC in clcA- mutants showed that the heavy chain formed dynamic punctate structures that were remarkably similar to those found in wild-type cells. However, clathrin light chain knockouts showed a decreased association of clathrin with intracellular membranes. Unlike wild-type cells, half of the clathrin in clcA- mutants was cytosolic, suggesting that the absence of light chain compromised the assembly of triskelions onto intracellular membranes. Taken together, these results suggest a role for the Dictyostelium clathrin light chain in regulating the self-assembly of triskelions onto intracellular membranes, and demonstrate a crucial contribution of the light chain to clathrin function in vivo.